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ABSTRACT
Particularly in the last decade, there have been a number of efforts to develop and then integrate plan-
ning support systems into existing geographic information systems. This integration brought a new 
technology called WebGIS, which enables geographic information systems functionalities through the 
Internet for decision support. No doubt there is a growing demand as more and more individuals want 
to use online government services to express their views and most importantly to take part in decision-
making processes interactively. At this point, WebGIS offers a challenging opportunity for online par-
ticipatory planning since the public could easily access alternative plans and the existing information in 
geographic information systems databases. This technology enables individuals to be able to take part 
in plan-making processes and contribute. This chapter explores how these new technological advances 
could achieve truly transparent plan-making process based on online participatory planning support 
tools that knowledge-based urban development could benefit from.
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INTRODUCTION
The technological advances and social and eco-
nomic changes that are characteristic of the late 
20th and 21st century urban centers have created 
the need for new strategies of urban planning, 
such as knowledge-based urban development 
(KBUD) (Yigitcanlar, 2005a, 2007). The rapid 
development of advanced information and tele-
communications networks has created new kinds 
of socio-economic activities. The changes in value 
systems and increases in cultural diversity within 
the cities have manifested the need for planning 
schemes based on flexibility and responsive-
ness to change. In contrast to motorization that 
completely altered the urban scene, information 
technology has quietly merged into the existing 
urban structure, causing little change in appear-
ance. Nevertheless, the exponential growth of the 
Internet and related technologies and the increase 
in the utilization of computers have had profound 
effects on urban activities such as e-government, 
delivering services, goods, and so on. Although, 
a significant part of the citizens are still using 
government services in a traditional way, there 
is a strong tendency of using e-government ser-
vices while more of these services are becoming 
available online in developed economies. The 
final report of the project funded by the Euro-
pean Community under the Information Society 
Technology Program (1998-2002) confirms this 
argument (see Figure 1).
The social life of cities has been changing. A 
diversity of lifestyles has been introduced to the 
cities which creates a need for more flexible plan-
ning schemes. The social challenges planners fac-
ing today address the problems of multi-cultural 
nature of modern cities as well as the problems 
caused by spatial distortions resulting from the de-
velopment of new transportation and information 
networks. In the knowledge era, digital technology 
is rapidly deployed throughout urban space, and 
this technology becomes more important for urban 
life. In fact, social problems start to rise when a 
portion of the population cannot gain access to 
this technology (Shiode, 2000).
The rapid technologic and scientific changes 
have altered the nature of urban planning dra-
matically. In the last three decades, a number of 
computerized planning support systems (PSSs) 
Figure 1. National comparison of online government service utilization (Graafland & Ettedgui, 2003)
  
Online Participatory Decision Support Tools for Knowledge-Based Urban Development
have increased the speed and quality of the urban 
planning process. PSSs do not have a very long 
history and are still quite a new topic in the urban 
planning profession (Brail, 2005). But there is no 
doubt the origin of PSS is based on the develop-
ments in decision support systems (DSSs). At 
present in literature the terms PSS and DSS are 
used in the same context.
DSSs have been implemented widely in various 
disciplines for many years. They were originally 
developed in academia for experimental purposes, 
but like many other technologies, they became one 
of the most innovative technologies in parallel to 
rapid developments in software engineering as 
well as developments and advances in hardware. 
Particularly, in the last decade the awareness of 
DSSs have been dramatically heightened with 
the increasing demand for a better, more reliable, 
and furthermore a transparent decision-making 
process (Klosterman, Siebert, Hoque, Kim, & 
Parveen, 2003). The unique nature of planning 
requires that spatial dimension must be consid-
ered within the context of DSS. Additionally, the 
rapid changes in socio-economic structure in a 
dynamically changing complex urban environ-
ment cannot be easily monitored, controlled, or 
administrated without an effective DSS.
The complex interactions between power 
relationships and socio-economic dynamics in 
a large-scale urban environment require plan-
ning policies to be defined very carefully which 
in turn requires PSS. Those multi-dimensional 
relationships and interactions make implications 
of planning policies challenging because planning 
itself is not isolated from the societal structure. An 
efficiently designed PSS is vital for a successful 
plan implementation.
In this context, this chapter provides discussion 
on current developments in online participatory 
PSS, and investigates GIS-based PSS, GIS-based 
urban policy development, local governments’ 
use of these technologies, and their importance 
for the planning process and KBUD.
BACKGROUND
The goals of KBUD can be achieved by using 
many system dynamic tools such as PSS, DSS, 
and GIS. These tools construct and enlarge our 
knowledge by providing a means of visualizing 
a large amount of information on planning and 
decision-making processes. Geertman (2001, p. 
30) defines PSSs as:
…systems that have been developed and are be-
ing used to support current practice in any public 
or private sector planning context at any spatial 
scale. In fact, PSS is a term that refers to the diver-
sity of geo-technology tools, which are primarily 
developed to support planning processes both in 
terms of derivation and evaluation of alternative 
[urban] futures.
PSSs are one of the most significant devel-
opments in urban planning technology. They 
have become a major research area in the field 
of planning starting in the early 1990s with the 
advancement in GIS. There have been ongoing 
efforts to integrate PSS models into GIS, and 
several GIS software products already have tools 
to facilitate PSS functionalities such as What-If, 
Index, and CommunityViz for ArcGIS. As men-
tioned above, most of this software is designed 
based on the idea that PSSor in more general 
terms, DSScan be integrated into existing 
GIS. Hence GIS might be utilized as a reliable 
PSS. Probably one of most successful examples is 
CommunityViz, which was developed by Orton 
Foundation as a GIS extension. CommunityViz 
can be considered a state-of-the-art PSS because 
of its scenario design component called Scenario 
360. Scenario 360 allows users interactively to 
create and experiment in an urban environment 
with hypothetical scenarios. It can also be used 
for making and changing assumptions on the 
fly. Most importantly this scenario component’s 
comprehensive and informed decision-making 
process could be used for empowering the public 
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through information provision and participation 
(see Figure 2).
CommunityViz has a powerful visualization 
capability to create a photo-realistic 3D model of 
an existing urban setting or proposed plan; this 
feature also offers a profound communicative 
ground (see Figure 3). Consequently, users can 
compare alternative developments and policies 
in a visually enriched environment without the 
need of a technical background.
However, developments in PSS are still in 
the early phases and need to be developed to 
incorporate other related technologies, for ex-
ample WebGIS services (Yigitcanlar, Baum, & 
Stimson, 2003). Rapid developments on WebGIS 
are constantly changing the way people obtain, 
share, and use spatial information to be a part of 
decision-making processes (Peng & Tsou, 2003). 
All these efforts bring up a quite challenging 
subject which requires radical changes in which 
the ways planning procedure is carried out. On 
the one hand, the organizational structure of a 
plan-making process should be redesigned to 
include people as stakeholders, and on the other, 
PSS should be flexible to include feedback from 
stakeholders (Geertman, 2002).
Furthermore, well-known time-space com-
pression is another challenging topic in GIS-based 
PSS. Information stored in the geographic infor-
mation database often represents reflection of the 
snapshot of the present. In other words, informa-
tion in GIS gives us a snapshot of the real world. 
However, urban phenomena are rapidly changing, 
and any GIS- and GIS-based PSS should be able 
to handle this issue. GIS often lacks processing 
temporal information which leads to failure 
to track dynamic changes in a complex urban 
environment. Today, spatio-temporal GIS is one 
of the most important and challenging research 
areas since spatial behaviors are dynamic in na-
ture, their attributes and locations are changing 
through time, and it is a quite complex task to 
model those behaviors. Although it is not a new 
issue, models with spatio-temporal GIS are still 
Figure 2. CommunityViz Scenario 360 (Orton Foundation, 2007)
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being developed. An example for these models 
would be the agent-based GIS, which consid-
ers individuals as independent objects and tries 
to model their behaviors using mathematical 
models and algorithms. Therefore, GIS plays an 
essential role in PSS, urban policy making, and 
also in KBUD.
GIS-BASED PLANNING SUPPORT 
TOOLS
The recent developments in GIS are creating an 
enormous opportunity for accessing up-to-date 
information which provides a significant founda-
tion for the planning of KBUD. In general terms, 
GIS is basically a tool to collect, store, and analyze 
geographically referenced data or ‘spatial data’. 
This broad definition refers to any geographic 
objects based on a common coordinate system. 
As for geographic information (GI), it defines the 
attributes of those geographic objects. However, 
GI is not a simple piece of information about the 
real-world phenomena. In other words, GI is a 
complex object more than solely an element in a 
geographic information database as a component 
of GIS.
In fact, PSS and GIS cannot be isolated from 
each other since both systems are mostly focusing 
on the geographical aspect of urban space. Hence, 
how these two systems are related to each other 
is an important issue. There are number of GIS 
applications which are referred to spatial decision 
support systems (SDSSs) and, there is no single 
definition.
However, disagreement on the definition of SDSS 
also arises from the separation of GIS research 
from other DSS-related research. To a large extent 
the term SDSS is used in the GIS research. To a 
large extent the term SDSS is used in the GIS 
research community with little reference to the 
DSS field generally…In a similar way the term 
SDSS may be used to describe DSS applications 
with a simple mapping component where little 
or no GIS technology is used. (Mora, Guseppi, 
& Gupta, 2003, p. 30)
SDSS can also be defined as a GIS itself, and 
a DSS and GIS could be utilized to empower 
policymaking process. As it could be drawn from 
former discussions, it is not easy to distinguish 
DSS and SDSS from each other and there is still 
an ongoing debate on this issue.
Figure 3. CommunityViz 3D visualization sample (Orton Foundation, 2007)
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As discussed earlier in this chapter, PSS 
is quite a new topic particularly for urban and 
regional planning. A number of articles on PSS 
have been published, and it is also discussed in 
planning conferences. As a result of ambiguity 
on definition and functions of PSS, its applica-
tion is quite problematical. In spite of all these 
obstacles, some vendors developed their off-the-
shelf products such as CommunityViz Scenario 
360 Suite, What-If?, Index, and Urban Sim. Ac-
cording to Klosterman (2005), it would be more 
productive to identify different types of PSSs as 
shown in Table 1.
At present, PSSs have found a wide range of 
application areas ranging from environmental 
to neighborhood planning, accessibility to urban 
planning, and transportation to online participa-
tory planning (Vonk, Geertman, & Schot, 2005). 
Although PSSs are widely used, Geertman (2001, 
p. 13) points out serious obstacles that clearly need 
to be addressed.
At the moment, people at a diversity of 
scientific, research, and planning institutions 
worldwide are involved in the development, test-
ing, and application of a whole range of PSSs. 
However, the full extent of the developments and 
implementation of PSSs are totally unknown. At 
the same time, the planning community has little 
idea of where to look for instruments, advice, 
and support for PSS, beyond the employment of 
expensive consultants. This is problematic for 
both the potential consumers and producers of 
PSSsgiven that planners possess an increasing 
need for geotechnology support, but geotechnol-
ogy vendors have to prove the worth of their 
products in real-world planning situations.
The applications of PSSs vary in a widespread 
perspective, and PSSs are used for different 
purposes. Geertman (2001) stated that there are 
different types of PSSs. The first group of PSSs 
focuses on routine tasks of planning process such 
as simulation, modeling, and analysis, while the 
second group of focuses on visualization, com-
munication, and GI as a communication tool that 
could be used for participatory planning, which is 
critical for KBUD. Another PSS group serves as 
DSSs for policymakers to evaluate consequences 
of alternative planning scenarios. Finally the 
last group mainly focuses on monitoring urban 
phenomena and evaluating the performance of 
existing planning decisions so that policies can 
be revised quickly and very efficiently, and most 
of all this approach enables the feedback process 
(Geertman, 2001).
As can be concluded from above statements, 
the use of PSS mainly focuses on making plans 
as a part of the planning process. However, the 
planning process is more than making plans; it 
is also concerned with implementation of plans 
and is very complex in nature. It is often claimed 
Table 1. Categorization of selected planning support systems (Klosterman, 2005, p. 478)
TASK → Land use/land 
cover change
Comprehensive projec-
tion 3D visualization Impact assessmentTECHNIQUE ↓ 
Large-scale urban
Metropilus, 
Spartacus, Tra-
nus, UrbanSim
Metropilus, Spartacus, 
Tranus, UrbanSim  
Rule-based Cuf, What-If? 1.1 What-If? 2.0 CommunityViz
CommunityViz, Index, 
Place’s
State-change Cuf II, Curba    
Cellular automata Sleuth, Duem    
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that making plans follows certain steps, but this 
point of view is not realistic in practice since the 
planning process involves many tangible and 
intangible factors. Particularly, intangible factors 
have significant effects on both the resulting plan 
and its implementation. Because of this reason, 
“the activity of making plans is infrequent, dis-
persed, idiosyncratic and highly unstructured in 
practice” (Hopkins & Varkki, 2005, p. 599).
The activity of using plans, on the other hand, is 
frequent and in many cases is carried out within the 
semi-structured deliberations of planning boards, 
community meetings, city council meetings, or 
court proceedings. From conventional arguments 
that computer-enhanced support systems are most 
likely to be valuable in repetitive, incompletely 
structured situations, PSSs are more likely to be 
successful if they support planners, legislators, 
and citizens when using plans in deliberative 
decision making rather than, or at least in addi-
tion to, when making plans (Hopkins & Varkki, 
2005, p. 599).
As can be seen, actually each group of PSSs 
represents its different roles in different levels 
and steps of the planning process. The key to a 
successful plan implementation is that the PSS 
should also be able to support a communicative 
planning approach (Snyder, 2001). At this point 
the PSS can be considered as a mediator between 
policymakers, planners, and the public. If PSSs 
play a role in communicative planningin other 
words, collaborative planningthe only solution 
seems to be the integration of it into WebGISas 
an online participatory PSS. The idea of WebGIS 
is an attempt to discover the ways people/stake-
holders actively participate in the spatial decision-
making process, and consequently this approach 
refers to participatory GIS or public participation 
GIS (PPGIS) (Yigitcanlar, 2002).
A number of benefits can be achieved in the 
planning process by utilizing WebGIS for public 
participation. These include: improvement of the 
decision process, increased confidence of the pub-
lic in the given information, increased influence 
of the general public opinion, increased number 
of active participants, increased involvement, and 
expression of opinions of the general public in the 
process (Gudes, Stern, & Savoray, 2004).
There are a number of advantages of WebGIS 
over traditional GIS since users are able to get vast 
information through the World Wide Web, and 
also perform some basic and major GIS functions 
Figure 4. A sample Mapquest query (www.mapquest.com)
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like spatial queries. Perhaps the most common 
examples of spatial queries are address locating 
services such as Mapquest (www.mapquest.com) 
and GPS-based navigation systems which are 
rapidly spreading.
On the other hand, at the more advanced level 
users can create their own maps using either 
server-side GIS or client-side GIS techniques. 
For example, Geography Network (www.geog-
raphynetwork.com), developed by ESRI, is a 
client-side GIS which enable users to access a 
number of spatial data sources on the Internet 
so users can query spatial data in real time and 
create their own maps very easily.
At the moment, the field of WebGIS services 
are developing rapidly and allowing users to access 
the basic functions of remote sensing technology 
(i.e., aerial photos and satellite images). Google 
Earth (earth.google.com) is a very successful 
service developed by Google Inc. which is a 
client-side GIS application. Another successful 
example is the Microsoft Virtual Earth project 
(www.microsoft.com/virtualearth).
WebGIS has several advantages compared to 
traditional GIS as mentioned previously. These 
advantages are briefly summarized below to 
emphasize the power of WebGIS and GIS-based 
PSS (Craig, 2003, p. 9):
• Unlike traditional GIS, users are not required 
to purchase and install GIS software. Users 
also do not have to upgrade their software, 
since they are provided with centralized 
WebGIS services. This issue is particularly 
important as this way, less-privileged users 
are empowered to use capabilities of GIS.
• All users are using the same PSS tools and 
WebGIS since applications are distributed 
through the Internet and this reduces main-
tenance and distribution costs. Like appli-
cations, spatial data are stored in a central 
database; this ensures that data distribution 
is unified, and moreover users do not have 
to download large datasets in their personal 
computers.
• Although hardware prices are decreasing 
while computing power of personal comput-
ers is increasing, processing a high volume 
of spatial data requires powerful servers 
and spatial analysis can be performed just 
through Web browsers.
Figure 5. A Google Earth sample location query (earth.google.com)
  
Online Participatory Decision Support Tools for Knowledge-Based Urban Development
Despite all those great advantages of Web-
GIS and Web-based PSS, there are some serious 
obstacles that must be resolved. First of all, not 
everyone has Internet access, especially low-in-
come groups, minorities, and users in less-devel-
oped countries. Hence, it is doubtful whether the 
public can really take part in the decision-making 
process. The key point here is which public con-
stitutes the public in participation. Considering 
the fact that the public consists of individuals, 
ideally each individual should be able to partici-
pate. “A person must translate his freedom into an 
external sphere in order to exist as idea” (Hegel 
in the 1821 Philosophy of Right, in Curry, 1998, 
p. 88). “On this view an individual becomes an 
individual only through interactions with others, 
through existence within a community” (Curry, 
1998, p. 89)in other words, who are entitled to 
access and can participate in the decision making 
is critical.
As discussed earlier, users play a role in the 
decision-making process through their Web 
browsers with a simple Internet connection. What 
users see is a model of the real world, and of course 
all models are structured on an ideology. In other 
words, the space in which users can interact with 
PSS is abstract. This is why GIS is criticized by 
post-positivists. As mentioned earlier, “Today 
GIS is heavily criticized because of positivist as-
sumptions ignoring societal (irrational) realities” 
(Saygin, 2002, p. 60). According to Soja (1989), a 
generalized and physically abstract space concept 
neglects socially constructed space that is needed 
to understand social and spatial dialectics. On 
the contrary, this physical space approach does 
not have an epistemological ground to analyze 
subjective and observable characteristics of spa-
tiality of society.
It is generally accepted that the space in GIS 
is the model of the real world. This also raises an-
other assumption that the information in a spatial 
database is objective, neutral, and not distorted 
by any means. WebGIS is partly based on this 
assumption because information is distributed 
from a central database and all users are using 
the same uniform datasets. It should also be kept 
in mind that “all data are selections from reality, 
based on the world view or theoretical models of 
the era, as filtered through the standpoints of par-
ticular groups in each era” (Wallerstein, 1996, p. 
91). The objectivity of spatial data is questionable 
like what constitutes the public. The subjectivity 
of data collection based on a certain viewpoint 
cannot be denied. This brings another issue into 
the agenda which is: Whose objectivity? Posing 
this question is very important since political, 
economic, and social motivations transform all 
levels from the designing of GIS software to the 
data collection and classifying (Stuart, 1995).
Of course, these issues and discussions are not 
limited to WebGIS or GIS. In general, informa-
tion technologies would always be posed such 
criticisms from the view of different ideologies. 
Despite all criticisms, WebGIS offers a very ef-
fective medium for PSS, and online participatory 
PSS will continue to develop and become widely 
available as the awareness on these technologies 
increases.
GIS-Based Urban Policy 
Development
The last two decades have witnessed a rapid 
growth in global economy and the trend led by 
technical, organizational, and financial changes 
on a global scale. Consequences of the rise of ICT 
removed boundaries between nations, made vast 
information sources available through the infor-
mation highway, and inevitably and dramatically 
changed both production and consumption. These 
unforeseen changes also brought a dilemma into 
the agenda which today many critics called the 
digital divide (Alaedini & Marcotullio, 2002).
Consequently, this unavoidable rise of ICT has 
both positive and negative effects from a local to 
a global scale. More urbanized parts of a nation 
could access and use ICT more effectively in a 
productive way, while rural or less developed parts 
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are somehow isolated from ICT. This disparity 
will continue to grow unless a balanced informa-
tion infrastructure policy is developed, and this 
makes national information infrastructure criti-
cally important to developing and less developed 
countries (Saygin, 2002). Developed countries 
face the same dilemma to some extent. Inequalities 
between nations and within the nations in terms 
of using ICT cause many more serious problems 
than underdevelopment/development discourse.
As for the GIS and GI technologies, the situa-
tion is somewhat different and even worse since 
GIS technology is at the intersection of several 
factors such as institutions, human factor, finance, 
political power relationship, and so on. The 
relationships between those factors are highly 
interactive, and in most cases some of them are 
contradictory to each other (Saygin, 2002).
Most of the developing countries see GIS just 
as an automated mapping system. In parallel to this 
type of thinking, there is a lack of communica-
tion and coordination, and no common language 
among those agencies involved in planning and 
managing a GIS project. Almost every agency 
uses a different data format, different software, 
and a different database structure that is often 
incompatible with another. Given the conditions 
of developing countries, this is not a totally un-
expected result where personal conflicts, power 
relationships, political debates, and almost con-
stantly changing investment priorities are together 
like a melting pot.
As opposed to a developing country context, 
in developed countries GIS has been heav-
ily utilized for urban policy development. Most 
policymakers are well aware of the potential of 
GIS, as GIS-based indicators provide valuable 
information, particularly if they are policy related 
and to some extent they are able to generate better 
decisions and evaluate the policy performance. 
For example, GIS-based indicators can be valu-
able tools to describe differences in the quality 
of life and access to services and identify trends 
(Martinez, 2004).
GIS has a positive impact on urban and local 
decision making, as it eliminates data redundancy 
and facilitates a systemic approach to problem 
solving. GIS ensures accuracy of the data and 
presents information in a user-friendly format, 
though frequently, a problem can be better under-
stood if visualized on a map. Visualization assists 
exploration, and in this respect GIS supports lo-
cal planners who can test any idea and policy by 
alternately tightening and relaxing conditions and 
assumptions (Brudney & Brown, 1992).
Many factors can be included in analysis (soils, 
property ownership, land values, topography) 
to compare alternative sites or routes for new 
infrastructure. The same can be analyzed by a 
local council committee that makes a preliminary 
choice and recommends it to the whole council. In 
this respect, visualization supports communica-
tion from policy group to decision-making body. 
After the final decision is made, it is communicated 
to the public. Gaining public support for a new 
project can also be supported by GIS-generated 
expertise. The most direct effect is observable in 
the maintenance of land records and delivering 
related services.
Through it is easy access to data, GIS applica-
tions can stimulate improvements in the perfor-
mance of local government tasks: land-use and 
urban growth planning, economic development, 
infrastructure and transportation management, 
and healthcare. To fully perform these tasks, 
the development of appropriate organizational 
structures and processes in local governments is 
the foremost issue. In this sense, the concept of 
an ‘urban information system’ (UIS) began to be 
popular in local governments. UIS is used as an 
umbrella term encapsulating all of the efforts in an 
information systemgeographic, management, 
or land information systemsor information 
technologies such as the Internet. UIS and the 
Internet generally are used together to perform 
local government operations (Velibeyoglu, 2005). 
UIS, therefore, can be considered as an effective 
tool for local governments in order to manage all 
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physical, social, cultural, and economic activities, 
and it offers a well-qualified service environment, 
which is also required for KBUD.
By combining many of the local government 
services into an UIS, service unity, a reduction in 
service costs, and an increase in revenues could 
be obtained (Heeks, 1999). Since information 
technologies and systems generally incorporate 
a significant set of rational structures, processes, 
cultures, professional strategies, and involvement, 
they bring basic changes in the processes and 
management of organizational environments. In 
order to employ information systems like GISs 
for better decision support and performing local 
government tasks efficiently, organizations need 
to complete pre-requisite conditions and pay con-
siderable attention to the careful management of 
the utilization process.
Local Governments and the 
Use of GIS
At present a majority of local governments are 
benefiting from the use of GIS applications and 
mapping technology. A 2003 survey in the United 
States (Sarkar, 2003) shows that about 97% of 
local governments with populations of at least 
100,000, and 88% of those between 50,000 and 
100,000 people, use GIS technology, according to 
Public Technology Inc., a nonprofit research group 
that conducted the study in collaboration with 
several national municipal associations. In addi-
tion, 56% of smaller governmentsjurisdictions 
with fewer than 50,000 peoplealso utilize such 
applications. The report pointed out that county 
use is slightly higher than city use, 72% vs. 64%. 
Sponsored by the Interior Department, the survey 
of 1,156 local governments is part of a collaborative 
effort to develop the Geospatial One-Stop system, 
a federal project to help facilitate the collection 
and sharing of geographic or spatial data among 
federal, state, and local governments. The report 
indicated that GIS applications have become inte-
gral resources in various local functions, including 
urban planning, public works, financial, public 
safety, and economic development.
Similarly another survey conducted in Aus-
tralia in the same year (Yigitcanlar, 2005b, 2006) 
indicates that GIS applications are firmly embed-
ded in most of the local planning authorities (89%). 
The growth of the Internet made it possible to 
obtain a wide range of services online. The use 
of the Internet and GIS is a recent development in 
the provision of planning services to the public. 
Many planning authorities have responded to the 
challenge by providing a range of sites orientated 
toward various aspects of service delivery. In 
most of the Australian local councils, technical 
applications such as GIS and the Internet are now 
becoming well established, though some of them 
are still being developed and enhanced.
Most city, town, and shire administrators ap-
pear concerned about providing online services 
to citizens to encourage their participation in the 
planning process. A significant number of them 
are planning to provide information and planning 
services online. Currently 49.3% of responding 
councils intend to use the Internet as a tool for 
public participationat different levelsfor 
planning. When the metropolitan and regional 
divide in councils’ intention to utilize ICTs was 
analyzed, it was observed that in general metro-
politan councils have greater intent to use ICTs as a 
public participation medium compared to regional 
councils. Additionally large (city) councils are 
more willing to apply ICTs for online planning than 
smaller (town and shire) councils. Most city, town, 
and shire administrators are extremely interested 
in providing online planning, including online 
transactions to their residents. A high majority 
(86.4%) of the councils are interested in using the 
Internet for online planning within the next five 
years. Besides these findings, Yigitcanlar (2005b) 
reveals the results of a more recent analysis that 
GIS is now becoming an integral part of urban 
policymaking in major Australian cities. Ad-
ditionally, PSSs have already become important 
supporting tools for KBUD in major capital cities 
(i.e., Sydney, Melbourne, and Brisbane).
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CONCLUSION
KBUD is an ideal new medium in which to grow 
more livable, stimulating, cleaner, intelligent, 
enlightened, tolerant, and meaningful communi-
ties/cities worldwide (Yigitcanlar, 2007). A PSS 
can undoubtedly be a powerful tool for KBUD, 
urban planning, and policymaking by supporting 
local knowledge networking, not only within the 
economic sphere, but within social, cultural, and 
civic dimensions of the city as well.
Since the advent of modern urban and regional 
planning, planners have traditionally relied heav-
ily on maps and various kinds of data to assist in 
the decision-making process. The KBUD process 
can be supported with an online system as a means 
of obtaining and sharing information/knowledge 
where much of the process is partially or fully 
automated. In the last three decades, a mecha-
nism for prediction or modeling has been made 
available to collaborative processes through the 
use of computer-based analysis tools, and most 
recently PSS. The advances in computer technol-
ogy have also made the practical integration of 
spatial (map-based) and non-spatial information 
possible (demographics, ownership, land values, 
economic, environmental, etc.). Linking maps 
to relevant data via these new PSSs becomes a 
relatively new tool of urban planners.
Public participation has long been recognized 
as an important component of the planning pro-
cess. PSS offers a flexible opportunity to enhance 
participatory planning activities. The use of online 
participatory PSSs to support the planning process 
is becoming more common in many communi-
ties all around the world. As a result, planning 
disciplineand practiceis becoming more 
transparent and democratized.
Especially the growth in the WebGIS field 
has been phenomenal, particularly during the last 
decade, and the number of WebGIS and related 
applications is rapidly increasing (Yigitcanlar, 
2006). There is also no doubt that WebGIS makes 
online participatory PSS development possible. 
One of the major advantages of using WebGIS-
based PSS is that the public can actively participate 
in decision-making and planning processes, and 
this would lead to the creation of an interactive 
and democratic planning environment, which is 
a requirement for achieving KBUD. But at this 
point there are limitations that also need to be 
taken into account. Two aspects of PSS should 
never be ignored. The first one relates to prob-
lem-oriented tools. The second is that PSSs are 
not bias-free because the philosophy behind their 
design always reflects the cultural, economic, and 
political settings in which they are developed. 
Subsequently, it may not be quite realistic to argue 
that a WebGIS-based PSS would necessarily make 
the decision-making process more democratic 
and transparent. Additionally, a PSSeither 
WebGIS based or stand-alonewould never 
become a standardized, universal tool because its 
structure and the assumptions behind its design 
would always be based on political and social 
settings and conditions. Another related issue 
is the property of spatial data. The question that 
needs to be answered here is: Who owns spatial 
data? The answer is not simple; it is actually quite 
complex since the information flow is controlled 
by political formation. There is also a possibil-
ity of manipulating information to serve certain 
interest groups and stakeholders. Therefore, a 
WebGIS-based PSS could be an anti-political or 
political machine, but could not be fully neutral 
and/or bias-free.
At present WebGIS is only able to provide a few 
sets of GIS functions because of current technical 
limitations. Client-side WebGIS applications offer 
a more flexible environment for users compares to 
server-side WebGIS applications. Since, the true 
WebGIS on the Web requires more sophisticated 
GIS functions and spatial analytical functions, 
next-generation WebGIS applications need to 
comprise complicated, related technologies such 
as remote sensing and global positioning systems, 
3D, and real-time models. Current trends in the 
GIS industry point out a promising view on 
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the development of advanced methods to make 
WebGIS and PSS more efficient. The rapid de-
velopments in technology and particularly online 
participatory PSS will likely continue to increase, 
and in the near future users will be able to benefit 
more from these technologies. It will also assist 
communities and urban administrators solving 
21st century cities’ major problems: increasing 
inequality and insecurity, social defragmentation, 
isolation and exclusion, and thoughtless damaging 
of the environment.
Lastly, we conclude with a quote from Pamuk’s 
(2006, pp. 1-2) book, Mapping Global Cities: GIS 
Methods in Urban Analysis:
Spatial thinking and analysis are essential for 
intelligent urban policymaking in a globally con-
nected world. Urban planners and policymakers 
need to understand how cities are organized and 
how residential patterns are shaped as a result of 
population and employment changes. Otherwise, 
they risk designing urban plans and policies that 
are unrealistic and exclusionary. [Online partici-
patory PSS] can be usefully applied by planners 
to new urban development challenges in global 
metropolitan regions and mega cities [for KBUD], 
particularly those where rapid demographic 
changes, including immigration, have spurred 
massive growth. The analysis of relevant data with 
GIS can provide a powerful new perspective in 
addressing urban research and policy questions, 
and holds the potential to deepen our collective 
understanding and efforts in solving important 
urban policy problems.
FUTURE RESEARCH DIRECTIONS
The implications of the GIS technology for the ur-
ban planning discipline are enormous. All around 
the world planners and policymakers are getting 
accustomed to using GIS for urban planning and 
policymaking. New data sources emerging in real 
time and software to understand many elements 
of the working of cities such as simulation games 
and GIS are now widespread (Batty, 1995). Also, 
this situation points out the importance of and 
provides an opportunity for the use of information 
technologies and particularly GIS tools in urban 
planning and policymaking.
Changes in the technology, especially advances 
in object-oriented programming systems and 
widespread digital connectivity via the World 
Wide Web, are fundamentally redefining and 
restructuring the way planners will interact with 
computers, and with the data and models stored 
on those computers. The specification of spatial 
objects, spatial-data libraries, object-oriented 
programming, and programming languages such 
as Java seems to be quite suitable to develop 
applications which can be accessed using an In-
ternet browser. Java-based applications are being 
widely used by leading software companies, such 
as Mapextreme by MapInfo and ArcGIS Server 
Enterprise Standard by ESRI, to let users query 
remote geographic databases and create their 
very own maps with just a few clicks. Similarly 
Autodesk MapGuide Enterprise and Open Source 
MapGuide products are among the important 
software solutions for WebGIS.
These trends point to a future when the next 
paradigm for GIS will be PSSs with embedded 
spatial support systems with embedded spatial 
data and process models, enabling stakeholders 
to take part in the planning (Heikkila, 1998).
According to Heikkila (1998, p. 358), the future 
of GIS in planning and the ways that planners 
will use and conceive of GIS will be interrelated 
to the following six propositions:
1. The core of the computing universe will 
continue to shift dramatically from the 
desktop or stand-alone CPU to the network, 
and planners will not be exempt from this 
pervasive trend.
2. Spatial modelsboth spatial data models 
and the spatial process models that interact 
with themwill be integral components of 
emerging PSSs.
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3. Emerging standards for spatial model pro-
tocols will facilitate the integration of PSS 
model components that are derived from 
disparate sources and that were developed 
for distinct purposes on diverse platforms, 
and planners will look more to the Internet 
network to supply ingredients for their 
PSSs.
4. Increasingly sophisticated user interfaces 
will enable planners to focus more on the 
‘what’ and ‘why’ rather than on the ‘how’ 
of GIS models.
5. The communicative and collaborative 
aspects of planning will be strengthened, 
as PSS model building becomes more of a 
shared enterprise among diverse stakeholder 
groups.
6. Dispersed, network, and communica-
tion-based planning support systems with 
embedded spatial objects will be the new 
paradigm for planning GIS.
In the course of time, there is a trend and 
transition from a ‘personal GIS’ in which single 
users access their own data on their own machines, 
to ‘departmental GIS’ in which multiple users 
working for a single department (e.g., a local 
government planning department) can access 
a departmental database, to ‘corporate GIS’ in 
which people working in several departments 
across a corporate entity (such as the local gov-
ernment) can access a centrally maintained and 
shared corporate database, and finally to ‘societal 
or WebGIS’ with many people accessing many 
databases located all over the world. Thus, in the 
near future more GIS-based urban planning and 
policymaking projects/practices will likely go 
online on the Web.
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